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Abstrak 
Latar belakang: Hampir seluruh populasi di dunia mengonsumsi kalium lebih rendah dari rekomendasi yang 
dianjurkan. Air kelapa muda merupakan minuman khas yang tinggi kalium. Tujuan penelitian ini adalah 
untuk menganalisis asupan kalium pada perempuan prahipertensi dan menentukan peningkatan asupan 
kalium dengan pemberian air kelapa muda untuk menurunkan tekanan darah di antara subyek prahipertensi. 
Metode: Pada uji klinis paralel single blind dengan subyek sebanyak 32 guru perempuan dan karyawati 
prahipertensi berusia 25-44 tahun di Surabaya bulan April – Juni 2013. Pemilihan subyek penelitian dengan 
randomisasi blok, 16 subyek tiap kelompok. Kelompok perlakuan (P) mendapat air kelapa muda disertai 
penyuluhan gizi, sedangkan kelompok kontrol (K) mendapat air putih disertai penyuluhan gizi. Penilaian 
asupan kalium dengan food record 2x24 jam selama fase run in, minggu pertama, dan minggu kedua periode 
penelitian. Food record dianalisis menggunakan nutrisurvey, dan kandungan kalium dalam air kelapa muda 
segar dan air putih dianalisis dengan metode atomic absorption spectrophotometry (AAS). 
Hasil: Pada awal penelitian, rerata asupan kalium subyek 1420,28±405,54 mg/hari atau sekitar 30,22% 
± 8,63% dari angka kecukupan gizi (AKG). Selama perlakuan, didapatkan peningkatan asupan kalium 
sebesar 2 kali lipat dan meningkat signifikan pada kelompok perlakuan, tetapi masih lebih rendah dari 
rekomendasi AKG dan WHO. 
Kesimpulan: Pada perempuan prahipertensi, asupan kalium dikategorikan rendah, dan air kelapa muda 
segar 300 ml dua kali sehari selama 14 hari berturut-turut dapat meningkatkan asupan kalium. (Health 
Science Journal of Indonesia 2015;6:12-16)
Kata kunci: asupan kalium, air kelapa muda segar
Abstract
Background: Most populations around the world consume less than the recommended intake of potassium. 
Tender coconut water (TCW) is a typical drinks high in potassium. The study aimed to analyze potassium 
intake in prehypertension subjects and to identify the increase of potassium intake.
Methods: This parallel single blind randomized clinical trial study consisted of 32 female prehypertension 
teachers and employees aged 25-44 years in five Islamic Education Foundation in Surabaya in April – June 
2013. The selected subjects randomly allocated into 16 subjects for treatment (T) group received TCW 
300 ml twice daily for 14 days and nutritional counseling, and 16 subjects for control (C) group received 
300 ml  plain water twice a day for 14 days and nutritional counseling. Dietary intake of potassium was 
assessed by using estimated two-day food record during run in, first week, and second week during study 
period. The food record was analyzed with Nutrisurvey and content of potassium in TCW and water were 
analyzed by atomic absorption spectrophotometry (AAS) method. 
Results: At baseline, mean dietary intakes of potassium were 1420.28±405.54 mg/day or only 30.22% 
± 8.63% compared to recommended daily allowance (RDA). There were double increase of potassium 
intake (61.09±12.5% compared to RDA) and increased significantly in the T group (P < 0.00), but it was 
still lower than RDA as well as WHO recommended.
Conclusion: Among prehypertension female, dietary intakes of potassium was catagorized as low, and 
TCW 300 ml twice daily for 14 consecutive days increased significantly the potassium intake. (Health 
Science Journal of Indonesia 2015;6:12-16)
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Hypertension affects approximately 25% of the 
adult population worldwide, and the prevalence 
is predicted to increase around 60% by the year 
of 2025. Prehypertension (PHT) is 3-fold greater 
risk to develop hypertension, and roughly twice 
the number of cardiovascular diseases (CVD) than 
normotension.1,2 
Low potassium consumption has been associated 
with hypertension and CVD.1,2 Population studies 
shown an inverse relation of potassium intake to 
blood pressure (BP).3 Most populations around the 
world consume less than the recommended levels of 
potassium.4 Fruits and vegetables are food high in 
potassium. On the other hand data National Socio 
Economic Survey in 2004 showed approximately 
60-70% of Indonesian people consumed less fruit 
and vegetable as recommended 4-5 servings per day 
with an average of only eating one serving per day.5 
Non-pharmacological therapy are the main strategy 
recommended for PHT subjects. Lifestyle modification 
such as weight loss, exercise, and dietary alteration 
are important to reduce blood pressure (BP).1,2 The 
Dietary Approaches to Stop Hypertension (DASH) 
diet showed that BP was significantly reduced in 
PHT by using a diet rich in vegetables and fruits (high 
potassium).6 World Health Organization (WHO) 
recommended an increase in potassium intake 
from food at least 90 mmol/day (3510 mg/day) for 
adults or 4700 mg/day based on recommended daily 
allowance (RDA).7 Tender coconut water (TCW) is 
a typical topical drinks which is high in potassium.8 
However, research about the role of TCW to increase 
potassium intake has been never done in Indonesia
The study aimed to analyze potassium intake in 
PHT subjects and to determine the increase of 
potassium intake with TCW 300 ml twice daily for 
14 consecutive days. 
METHODS
The study was a parallel randomized clinical trial. 
The method and subjects the same as the previous 
publication “Effect of tender coconut water on blood 
pressure in prehypertensive women” A total of 37 
female prehypertension teachers and employees 
aged 25-44 years in five Islamic Education 
Foundation in Surabaya at April – Juni meet the 
criteria study as research subjects. Simple random 
sampling done to get 32 subjects and then subjects 
were randomly allocated to one of two groups using 
block randomized, 16 subjects each. The treatment 
(T) group received TCW 300 ml twice daily for 14 
days and nutritional counseling, while the control (C) 
group received water 300 ml twice daily for 14 days 
and nutritional counseling.  Coconut water used came 
from coconut hybrid varieties aged 6-8 months were 
taken directly from the coconut plantation in Lumajang 
with potassium content was 1789±116,7 mg/L. 
Subjects were included in the study if they had a 
BMI within 18.5–29.9 kg/m2. Exclusion criteria 
were hypertension, consuming antihypertensive 
drugs and potassium supplement, consuming tobacco 
and alcohol, pregnant or nursing, menopause, diabetes 
mellitus or random blood glucose level ≥ 200 mg/dL,9 
and creatinine clearance test (CCT) < 60 mL/min.10
Data collected in this study consisted of age, physical 
activity, body mass index, intake of energy and 
potassium, fruit and vegetable consumption, systolic 
and diastolic BP. The study personnels who obtained 
these measurements were blinded to intervention 
assignments. Data of age and physical activity 
index were obtained by interview. Body weight was 
measured in light indoor clothes without shoes to the 
nearest 0.1 kg using a high-quality digital scale and 
microtoise was used to measure body height.11
Dietary intake of energy and potassium were 
assessed by collecting a two-day food record during 
run in, week 1 and 2 periods of data collection. The 
individual energy requirement was calculated using 
Harris-Benedict Equation.12  Mean potassium intake 
was compared with the recommended daily intake 
which is 4700 mg.7
Dietary intake of fruit and vegetable were assessed 
by collecting a two-day food record during run in. 
Mean fruit and vegetable intake was calculated in 
gram per day and categorized by less than 250g/d, 
between 250-400 g/d, and more than 400 g/d.7,13
All data were checked for normality using the Saphiro-
Wilk test. The unpired t-test and Mann-Whitney was 
used to assess the significance of differences between 
two groups with the level of significance was 5%.14
The present study was conducted according to the 
guidelines laid down in the Declaration of Helsinki and 
all procedures were approved by Ethics Committee 
of Medical Faculty Indonesia University. Written 
informed consent was obtained from all subjects.
RESULTS 
From a total of 58 females who were provided 
written informed consent to participate in the study, 
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37 individuals met the criteria study. Simple random 
sampling done to get 32 subjects. At H+12 days, 
one subject of T group was dropped out because 
of suffering chikungunya. The subjects were only 
female since a large of (80%) teachers and employees 
in their schools were female.
A total of 31 subjects completed the study. The 
average age were 36.58±5.39 years of age, had a 
BMI of 24.59±2.89 kg/m2, and 93.55% subjects have 
physical activity index below the average. The mean 
BP were 125.87±6.36 mm Hg/79.84±4.11 mm Hg 
respectively.
Fruit and vegetable have high potassium. There was 
no subject consuming fruit and vegetable more than 
400 g/d, and   67.7% subjects consumed fruit and 
vegetable less than 250 g/d. Table 1 shows that the 
mean fruit and vegetable consumption in this study 
was 203,06 ± 74,11 g/day. 
Table 1. The mean fruit and vegetable consumption
 Variable Treatment
n=15
Control
n=16
Total
n=31
Fruit and vegetable
consumption (g/day)
202±72,06 204,06±78,34 203,06±74,11
Table 2 shows that the treatment and control 
group were similarly distributed in term of several 
characteristic listed on this Table except for creatinine 
clearence. The treatment group had higher creatinine 
clearence. 
Table 2. Several characteristic of base line data
       Variabel Treatment Control P
Age (years) 35.73±5.92 37.38±4.90 0.406
Body mass index (kg/m2) 24.73±2.74 24.45±3.12 0.792
Physical activity 24.73 ±6.72 20.50 (16-42) 0.223
Systolic blood pressure 
(mm Hg)
124.93±6.54 126.75±6.27 0.436
Diastolic blood pressure 
(mm Hg)
80.20±4.35 79.50±3.98 0.643
Blood glucose level 
(mg/dl)
93.67±32.44 89.19±29.64 0.691
Creatinine clearance test 
(ml/minute)
95.67±22.69 85.81±14.98 0.162
Table 3 shows that in term of ptassium intake, on 
pre-treatment condition the treatment as well as the 
control group did not differ. However, on the first 
and second week the treatment group had higher 
Potassium intake. Furthermore, in term of percentage 
of energy intake to energy requirements, the treatment 
and control group had similarly percentage.
Table 3. Potassium intake and percentage of energy 
intake to energy requirements (%)
       Variabel Treatment Control P
Potassium intake 
(mg/day)
   Pre treatment 1387.28±339.58 1451,21±117,04 0.669
   First week 2743.68±540.05 1755.43±530.84 0.000
   Second week 2871.10±587.59 1675.73±561.52 0.000
Percentage of energy 
intake to energy 
requirements (%)
   Pre treatment 89.88±20.80 95.64±16.21 0.286
   First week 89.62±21.99 96.01±16.56 0.367
   Second week 93.97±21.99 92.26±6.45 0.844
DISCUSSION
The study was a single blind, however, the treatment 
and control subjects knew the taste of coconut water 
differed from water. Confounding variables in this 
study included age, sex, obesity, physical activity, 
smoking, alcohol intake, blood glucose level, 
kidney function (CCT) had been controlled by using 
exclusion criteria. The characteristic data of the two 
groups at base line were not significantly different or 
closely matched (Table 2). so the difference of value 
was only caused by intervention.14
The percentage of energy intake compared to the 
total energy requirement at weeks 0, 1, 2 between 
two groups were not significantly different. Coconut 
water contains only about 44 kcal/L8, so it did not 
affect the energy intake of the subjects. Moreover, 
counseling about well balanced diet seemed to 
be playing a role in the observance of the subjects 
followed a diet balanced nutrition diet.16
The similar previous studies showed that mean 
dietary potassium intake of their subjects were lower 
than adequate intake of potassium (4700 mg/d).17-20 
This study found mean dietary intakes of potassium 
were 1420.28±405.54 mg/day or only 30.22±8.63% 
compared to RDA which categorized as low 
intake. Moreover, laboratory finding of low plasma 
potassium level in this study (plasma potassium 
level was 3.71±0.41 mmol/L, and 7 subjects 
(22.58%) were categorized as hypokalemia) showed 
that low intake of potassium had happened for long 
time. A Low-potassium intake for long-term could 
lead to decrease plasma potassium level and induce 
hypokalemia.21,22
Among others, the causes of low potassium intake 
was the low intake of vegetables and fruits (high 
in potassium). In this study, the mean total fruit 
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and vegetable consumption was 203,06±74,11 g/
day which were lower than the recommendation 
of Agriculture Ministry 250 g/d and World Health 
Organization 400 g/d. There was not any subject 
consuming fruit and vegetable more than 400 g/d 
(table 1). Data National Socio Economic Survey in 
2004 showed approximately 60-70% of Indonesian 
people consumed less fruit and vegetables as 
recommended 4-5 servings per day with average of only 
eating one serving per day.5 Analysis fruit and vegetables 
from data Riskesdas 2010 in adult female 20-55 years 
old in Indonesia showed the mean of consuming fruit and 
vegetables was 139.7±55.9 g/d (which were lower than 
the suggestion of Agriculture Ministry 250 g/d or World 
Health Organization 400 g/d).13 From analysis of fruit 
and vegetable consumption as a source of potassium in 
this subjects, it was concluded that total consumption of 
potassium from fruit and vegetable was 54,65±3,24% 
of total daily requirement of potassium, so low 
consumption of fruit and vegetable contributed to 
low potassium intake in this study.
Tropical tender coconut water (TCW) is a typical 
drinks high in potassium. Indonesia is the country with 
the most coconut production followed by Phillipines 
in the second and India in the third.23 In treatment 
period, potassium intake increased significantly 
within the T group (table 2) since the potassium 
level in coconut water (1800 mg/L) greater than water 
(4 mg/L). Coconut water used came from coconut 
hybrid varieties aged 6-8 months and were taken 
directly from the coconut plantation in Lumajang city 
(Java). It was observed that potassium was the highest 
in the coconut water of the 6-8 month old.8 Hybrida 
variety had chosen because it had high potassium 
level (±5000 mg/L) based on prior study.24 This study 
revealed that the potassium level in hybrid analyzed 
by atomic absorption spectrophotometry (AAS)15 
method was only ±1800 mg/L. The difference was 
likely due to potassium contents of hybrid varieties, 
climate, soil conditions, and fertilization.8,23
A double increased of potassium intake (from 
29.52±7.23 to 61.09±12.5% compared to RDA) 
with the addition of TCW 300 ml twice daily, but it 
was still lower than RDA and WHO recommended. 
It is similar to Braschi et al20 (potassium intake 
3000 mg+ KCl/K-cit 1180 mg), but contras to other 
studies (potassium intake 2700 mg + KCl 4700 mg,18 
potassium intake 3200 mg + KCl/K-cit 3800 mg,17 
and diet DASH 4700 mg.6
In this study, the analysis of potassium intake used 
food record 2x24 hours. In analysis using food record, 
subjects did not record directly the food consumed, 
so the result could be bias.11 Laboratory finding of 
potassium level and sodium level in 24 hours urine 
is reliabel measurement to assest intake, because 
of the close biological relationship between dietary 
intake and urinary excretion. The limitation in this 
study among others we did not examine sodium and 
putassium urine because of difficult to perform, not 
comfortable, inadequate urine pooling, insufficient if 
performed over only 1 day, and thus measurement 
over several days is considered necessary.25
In conclusion, dietary intakes of potassium was 
categorized as low, and tender coconut water could be 
used as alternative food to increase potassium intake. 
Acknowledgment
The authors wish to thank to Prof. Bastaman Basuki 
for technical assistance in preparing this publication.
REFFERENCES
1. Papadopoulos DP, Makris TK, Papademetriou V. 
Is it time to treat prehypertension? Hypertens Res. 
2008;31:1681–6.
2. Gupta P, Nagaraju SP, Gupta A, et al. Prehypertension-
time to act. Saudi J Kidney Dis Transpl. 2012;23:223-33.
3. Adrogue HJ, Madias NE. Sodium and potassium 
in pathogenesis of hypertension. N Engl J Med. 
2007;356:1966-78.
4. Drewnowski A, Maillot M, Rehm C. Reducing the 
sodium-potassium ratio in the US diet: a challenge 
for public health. Am J Clin Nutr. 2012;96:439–44.
5. Central Bureau of Statistics (BPS) of Indonesia. 
National socio-economic survey 2004. Jakarta. The 
Bureau. 2005.
6. Lin PH, Allen JD, Li YL, et al. Blood pressure-
lowering mechanisms of the DASH dietary pattern. J 
Nutr Metab. 2012:2012;1-10.
7. U.S. Department of Agriculture and U.S. Department 
of Health and Human Services. Dietary guidelines 
for American. 7th Edition, Washington, DC: U.S. 
Government Printing Office, 2010.
8. Rethinam P. Coconut water-nature’s health drink. 
Asian and Pasifik Coconut Community. 2006.
9. The consensus of diabetes mellitus type 2 management 
and prevention in  Indonesia. Jakarta: PB Perkeni, 
2011.pp 6–10. 
10. Markum HM. Acute kidney disease. In: Sudoyo 
AW, Setiyohadi B, Alwi I, et al, editors. Textbook 
of internal medicine. 5th edition. Jakarta: Interna 
Publishing, 2009. pp 574–78. Indonesian.
11. Gibson RS. Principles of nutritional assessment. 2nd 
edition. New York: Oxford University Press. 2005. 
pp 273-9.
Health Science Journal of IndonesiaFarapti16
12. Butte NF, Caballero B. Energy needs: assessment 
And Requirements. In: Shils ME, Shike M, Ross AC, 
Caballero B, Cousin RJ, Editors. Modern Nutrition 
In Health And Disease. 10th Edition. Philadelphia: 
Lippicott Williams&& Wilkins.2006. pp 136-48.
13. Muharram Z, Hardinsyah. The analysis of fruits and 
vegetables consuming in Indonesia female. JPG 
2013;8(supl 1):36.
14. Harun SR, Putra ST, Wiharta AS, et al. Clinical trial. 
In: Sastroasmoro S, and Ismael S, editors. The basic of 
clinical research methodology. Second edition. Jakarta: 
Sagung Seto.2002. pp.269
15. Beaty RD, Kerber JD. Concepts, instrumentation and 
techniques in atomic absorption spectro photometry. 
Second Edition. The Perkin-Elmer Corporation. 
Norwalk, CT,  U.S.A. 1993. 
16. Hsieh YC, Hung CT, Lien LM, et al. Significant decrease 
in blood pressure through a family-based nutrition health 
education programme among community residents in 
Taiwan. Public Health Nutr 2009;12:570-7.
17. He FJ, Markandu ND, Coltart R, et al. Effect of short-
term supplementation of potassium chloride and 
potassium citrate on blood pressure in hypertensives. 
Hypertension. 2005;45:571-4.
18. Smith SR, Klotman PE, Svetkey LP. Potassium 
chloride lowers blood pressure and causes natriuresis 
in older patients with hypertension. Am Soc Nephrol. 
1992;2:302-9.
19. Sacks FM, Willett WC, Smith A, et al. Effect on blood 
pressure of potassium. calcium. and magnesium in women 
with low habitual intake. Hypertension. 1998;31:131-8.
20. Braschi A, Naismith DJ. The effect of a dietary 
supplement of potassium chloride or potassium citrate 
on blood pressure in predominantly normotensive 
volunteers. British J Nutr. 2008;99:1284-92.
21. Darmawan I. Hipokalemia. Medical Department PT 
Otsuka Indonesia. Diunduh dari www.tempo.co.id/
medika. Tanggal 15 Mei 2013
22. Gennari FJ. Disorders of potassium homeos-
tasis: Hypokalemia and Hyperkalemia. United  States of 
America: W. B. Saunders Company. 2002
23. DebMandal M, Mandal S. Coconut (Cocos nucifera 
L.: Arecaceae): In health promotion and disease 
prevention. Asian Pacific Journal of Tropical 
Medicine 2011;4:241-7.
24. Arsa M. The sodium and potassium contents of 
isotonic coconut water (cocos nucifera) eburnia. 
viridis and hybrid varieties [thesis]. Denpasar. 
Universitas Udayana. 2011.
25. Kawano Y, Tsuchihashi T, Matsuura H, et al. Report 
of the working group for dietary salt reduction of the 
Japanese society of hypertension: assessment of salt 
intake in the management of hypertension. Hypertens 
Res. 2007;30:887–93.
